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INTRODUCTION

The drastic increase in health expenditures in the past few years has
prompted deep concern among policy makers about the financing organization
and delivery of health services in the United States. High costs incurred
at the federal, stafte, and local level as a result of such health programs
as Medicare and Medicaid, as well as a deep concern for the appalling health
levels of certain segments of the population, have generated strong support
for a comprehensive national health insurance program.

The key to a sensible formulation of national policy in the health
care area is reliable information about how the beneficiaries of any such
program will respond to the program. Information concerning the responses
of the recipients of federal health programs is crucial in order to measure
the overall costs and effectiveness of any proposed national health insurance
schem In other wvords, effective policy decisions in the health area cannot
he made without information describing the effect of alternative national
health insurance policies on individual health service demands.

The purpose of this studv is to estimate the relationships between
health service demands and a varietv of policv parameters. By incorporating
these behavioral relations into a recently developed micro-simulation model,
national and area demands for health services can be aggregated and con-
trasted for alternacive health insurance schemes. The Urban Institute
health util.zation simulation model incorporates a modified version of these

behavioral results in its estimation of the cost and distributional impacts
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of alternative national health insurance plans.

This study describes behavioral response --both its theoretical specif-
ication and its estimation--which relates health service utilization and
expenditures to a number of variables: demographic, psychological, economic,
medical, and policy-related. The basic--and novel--aspect of this estimation
effort is the use of data on individuals from the 1967 National Center for
Health Statistics Health Interview Studvy (NCHS-HIS) as our data base.2
The NCH5-HIS data set contains demographic, economic, and medical information
on about 125,000 persons in 42,000 households. Since this is the first
study using the disaggregate data from this survev, a critical analvsis of
its content is undertaken prior to our estimation effort.

Although the health status of any given individual is a result of the
interaction of numerous factors (environment, nutrition, climate, health
services consumption, etc.), this study focuses primarily on the demand for
health services.3 The study attempts to estimate the relationship between
the demand for health services and various economic, demographic, and psycho-
logical factors. Measuring the effect of health services on individual
health levels is not the conczrn here. Similarly, the effect of nonhealth-
related facturs oun health levels is not discussed due to data constraints,
measurement problems associated with these factors, and the narrowver scope

of this studv. The effect of these factours on the demand for health services

1. See [36].

2. See {34] for a description of the survey questionnaire and the
data base. The NCHS-HIS is one of three parts of the National Health Survey.
The survey for 1967 was the last year in which detailed third party payment,
demographic, medical, and utilization data could be directly related. In
the more recent surveys ithe payment questions have been omitted.

3. We use the terms health services, medical services, health care,
and medical care interchangeably, However, frequently health services are
defined to include all goods and services affecting health--not merely medical
services.




will hopefully be discerned in the behavioral equations.

Likewise, except to the extent that they influence the demand for
health services, factors such as supplyv are not specifically considered.
Some of the issues which are bevend the scope ot this study are: the orga-
nization of supply, the effects of alternative reimbursement schemes on supply,
problems regarding the measurement of quality, measuring productivity, etc.
However, the effect of supplyv on demand is taken into account in our beha-
vioral model.

[his studv is composed of six chapters. Chapter 1 reviews the relevant
health cconouades literature and draws inferences from this theory for usc
in our model. Chapter 11 describes several previous quantitative demand
studies which make use of microeconomic dota bases. These studies include
the works of Wirick [37), Anderseon [1], Rosett and Huang [30]}, and Gross-
man [14), [15]. Chapter III describes the derivation of our theoretical
model in context of the theoretical and empirical considerations. Chapter
IV discusses the 1967 NCHS-HIS data base. In Chapter V, the behavioral
¢cuyations are estimated from the NCHS data and the empirical results are

discussed. Some concluding observati-ns constitute Chapter VI.
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CHAPTER I
HEALTH DEMAND THEORY

At present, the theorv of health economics from both demand and supply
points of view is in an extremely primitive state. This is in large measure
due to inadequacies in econemic theory to handle the special circumstances
surrounding the demand and supplv of health services. These include the
complex multi-party arrangements between consumers, providers and third
party pavment groups; imperfect (or a complete lack of ) knowledge on the
part of the consumer; high transaction costs; the high costs of obtaining
information; the nonprofit status of large segments of the industry; mono-
poly control in certain parts of the industry due to licensing and certi-
fication requirements, the interdependence of supply and demand elements;
supply and demand distortions incidental to alternative third party reimbursce-
ment mechanisms; inefficiencies introduced throvgh the use of queues as
nonprice rationing devices; the public nature of some of the goods and
services in question (i.e. the existence of externalities); the dual investment
and consumptive aspects ot medical service utilization; the importance of
marketl versus nonmarket time; stochastic elements in demand due to risk and
unvertainty; difticulties in measuring health scervices; etc.

Recent nealth ecenomic rescarch has relied increasingly on noew
theoretical vconomic developnents,

Such developments include recent contributions to the theory

of human capital; transaction costs and uncertainty; hoeuse-

hold production and the value of time; technological change

and the process of diffusion of knowledge; interdependent

utilities; and decision making in nenmarket-oriented sectors
o of the <conomve  [17, p. 7-8]
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Grossman's [14] [15] approach, to which we now turn, embodies manvy of these

theoretical advances.

The Human Capital Approach

Une of the more rigorous treatments of health theorv has Leen developed

by Grossman [14] [15]. His model folluws the human capital approach toward

| S
health. Within the context of this approach, health is treated as o durable
commoudity. An individual inherits a stock of health at birth which depreciates
over his lifetime. This depreciation can be retarded or offset (i.e. the
health stock can be augmented) by investments in health augmenting services.
Death occurs when the health stock falls below that level necessarv to
sustain life.

Based on this approach, demands tor the health stock, health $low, and
medical services are derived by maximizing the individual's lifetire utility,
sub ject to budgetary and time constraints. The consumption of medical and
other goods and services does not directly increase a person's health stock;
rather, the combination of these goods and services with noamarket time
is the factor which vields gross profits in health and direct utility, and
these then augment the goods and services which are endogenucuslvy incorporated
intov the individual's intertemporal utility function.

.2 intertemporal utility function (the individual's lifetime utilitwy

function, U, of a typical consumer is defined as:

(1) U=U(H 6 H, cov b B, 20, 2y oo Z)

where:



Hy = inherited stock of health

Hy = stock of health in the ifh time period

b = service tlow per unit stock2

i " sood represuenting consumption of all commodities besides
nealth in time period

n = lengt.: of life

{14, p 11-12]
Net investment in the stock of health is equal by definition to gross

investment minus depreciation.  That is:

(L) i,y = Ho= 1, - 8.1,
where:
1i = gross investment in health in time period i
i = rate of depreciation of the health stock in time pericd {
{14, p.12]
Gross investments in health and the production of other direct utility

augmenting goods and scervices are produced by consumers according to the

tollowine household production functions:

where:

-edical care

XNj = market purchased goods and services that are inputs to the
production of Zj

i» 111 ° tire 1inputs

L., = stock of human capital3
(14, p.12]
Thus, "if ¢ were defined as the flow of healthy days yielded by a
unit of Hy, h; (= éjHi) would equal the total number of healthy davs in a
given vear' [14, p. 14]. Parenthesized expression inserted for claritvy,

3. £ is intended to represent an efficiency measure of the household
production process.,

to

ERIC

Aruitoxt provided by Eic:



According to Grossman, since beoin market goods and own time are scarce
resources, they both constrain fite household production process. In the noods
constraint, the present wvaiue of earnings income vver the individual's life

cvele plus initial! assets is equated with the present value of outlavs on goods:

2 :

/ M, I\ T

(1.9 Pmi ‘11 + 11.\1 - hi 1wi + a0
ALY S
- 1 T N1 !
i=0 (l+r) 1:0 (1+r)1
where:
Pmi = price of M at time i
Po = price of X at time i
Ni = wage rate at time i
Twi = hours of work at time i
AO = discounted property income
r = interest rate

The time constraint posits that all pcssible‘nun;(ﬂ'time must exhaust

the total amount available in anv period:

(L.5) Ty + Ty + Tp + T, =1
W ' 1.
T = total amount of time available in any pericd
Tr = time lost from market and nonmarket activities due to illness

or injury
{14, p. 13]
Solving cquation (1.5) for Twi and substituting the resulting

cupression into equation (1.4) vields the single full wealth constraint:

< T
(1.6) E Pmi Mg+ Py Xy o+ Wy (Ty 4 Tog +Tig) _ +§ :—’——i
— T+ 0 T
B L . {14, p. 14]
b. If hj = ¢j”i as defined in footnote 5, then TLi =T - hj.
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By maximizing the intertemporal utility function (1.1) subject to
constraints on net investment (1.2), household production (1.3) and full
wealth (1.6), the equilibrium quantijities of H; and Zi can ve found.5 In
addition, the demand curves for health stock, H;, health flow,tbiHi, and
medical care, Mj, are derived for both a pure investment and a pure con-
sumption model. In these models, variations in the shadow price of health
are ralated to shifts in depreciation rates, market efficiency and nonmarket

efficiency.

The mathematical mechanics of solving the above system are not performed
here, since our purpose is merely to present the ''state of the art" of the
existing theory. Grossman's empirical estimation efforts based on the math-
ematical solution of his model are described in the following chapter.

However, in order to further explore the existing theoretical inderpinnings
of health economics, we will describe some of the theorestical constructs

emploved in previous health economic studies.

Theoretical Constructs

OQur basic intent in describing some specific theoretical constructs
and the operational measures of theoretical concepts employed in various
health economic studies is to isolate tliese theoretical concepts and their
measurement proxies. 1In other words, we are attempting to append some gub~
stance to the theoretical skeleton outlined above. Perhaps the appropriate
place to begin is a further discussion of Grossman's work. As discussed

above, Grossman pays extensive attention to one of the foremost problems

5. Grossman employs the standard Lagrangian type of maximization
procedure. See [6]. However, this prublem could also be set up and solved
by optimal control thecry techniques. See [5].

Q
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encountered in the area of health economics—-that of defining and measuring
the appropriate services and commodites demanded. As Grossman states,
"what consumers demand when they purchase medical services are not these
services per se but rather 'good health'." [14, p.5] In other words, the
demand for medical services is one aspect of the demand for health. To put
it somewhat differently, describing the demand for medical services is )
necessary but not a sufficient condition for describing tha demand for "good
health". The Crossman approach treats health as a consumer durable. Indi-
viduals inherit a stock of health at birth which depreciates over the life
cycle but which can be maintained or increased by investment. Grossman
employs four different dependent variables in attempting to estimate a health
stock demand, a health flow demand, and the demand for medical services.
These are: restricted activity days (flow demand); work-loss davs adjusted
for variations in weeks worked (flow demand); the stock of heal¥h of the
individual as measured by the individual being in poor, fair, good, or
excellent health (stock demand); and medical expenditures (medical service
demand). Each of these variables is then estimated by multiple regression
analysis from the independent variables age, education, sex, potential income
(used as a proxy for wealth),6 weekly wages, and familv size. The familv
size variable is included on the basis of an assumption of complementarity

of adult health stocks. Although there are many interesting features in this
approach, the more important considerations in attempting to develop a health
demand model are: the use of a family size variable, a potential or permanent

income variable, and a work-loss variable.

6. See [14, p. 90]. Actually four different income measures are
employed.
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Andersen and Benham [2] in a recent study of the income elasticity
of demand for medical care suggest some additional demand related factors.
First, the authors make note of tl:ie heterogeneity of the demand for alternative
types of medical services, noting in particular that the income elasticity
of demand for hospital based physician services is lower than that for dental
scrvices, In particular, Andercen and Benham employ three different measures
of medical services, two relating to physician care and one to dental care.
Physician expenditures are employed as a measure of physician services.
Howewver, the authors point out that this measure may not accurately reflect
the quantity of physician services consumed, due to variations in per unit
price across families (depending on family income), free care available to
certain individuals (low income, aged, disabled, blind), and regional differ-
ences in cost; and they then derive a physician use index. Dental expenditures
are enmploved as the measure of dental services consumed. The basic model
emploved by Andersen and Benham relates medical care expenditures to income,
price, quality, demographic characteristics, and preventive care variables.
1llness level variables are also included in order to expiore the relationships
between iliness and permanent and transitory income.

Rather than reviewing the Anderson and Benham results, we shall only
point out some facets of their analysis that may warrant inclusion in a model
of the determinants of health service utilization. First, the representation
of variables in terms of different types of health insurance and free service
would appear to be a valuable taxonomy. Second, the suggested use of a
preventive care variable may be of interest theoreticélly, if not empirically.
Third, although the gquality variables used bv Andersen and Benham are crude
(quality is measured by '"regular source of care," i.e., general practitioner,

clinic, etc.), the justification for inclusion of a quality index wculd anpear
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quite real. Fourth, Andersen and Benham further point out that demographic
variables in and of themselves do not explain the demand for medical care.
Instead, they serve as proxy measures for such phenomena as family attitudes
toward health and the availability of medical services. Finally, Andersen
and Benham also cite the importance of a permanent income hypothesis in the
demand for mecical care.

Feldstein and Kelman [11] have developed a comprehensive model of the
medical care sector. They indicate that the demand for medical services is
primarily a demand for five types of general medical services: hospitals,
nursing homes, doctors' office visits, outpatient visits, and home care.
Patient days are used tec measure the outputs of hospitals and nursing homes.
Since the quality and variety of services offered differ among hospitals, the
authors suggest the use of some index to measure the quality of care. Unlike
the other medical services, home care is assumed to be an inferior good whose
demand is negatively related to income and price. The price of hospital
and nursing home care is postulated to be set to cover average costs, but
in the other chree services price is assumed to be determined by the inter-
action of the conventional supply and demand factors. One omission in the
model is the demand for drugs.

A 1964 report from HEW [33] provides a comparable breakdown of medical
facilities utilized by consumers. The report suggests a three category
breakdown of patient care facilities. These are:

1. General and special short term hospitals (patient stays less

than 30 days);
2. lLong term institutions (mental and chronic disease hospitals,

nursing home=);
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3. Ambulatory care facilities (medical care supplied to non-
hospitalized patients).

The report turther suggests the classification of hospitals and long term
jnstitutions (1 and 2 above) bv ownership-sponsorship approvals'and accre-
ditations, size of facility (beds) and occupancy rates, and special services
available. Although these factors pertain largely to supply side consider-
ations, they may have some important effects on demand. The report further
suggests that hospital care can be measured in terms of admissions (or
discharges) of bed patients, hospital days of care, and distribution of cases
and days by length of stay. Returning to the demand side, the repcrt suggests
ascertaining utilization and price data on the following manpower facilities:
physician's services, dental services, general hospital care, drugs and
appliances, and other miscellaneous services. The above categorizations of
health care facilities and utilizations may provide some insight in specifying
the dependent variable (s) in our model.

The most recent and comprehensive treatment of the medical sector is
provided by Yett et al. [38]. They specify a complete model of the medical
sector postulating numerous relationships between the supply and demand for
health services, health manpower, and health education. Because of the size
and complexity of the model, only certain aspects of it can be discussed here.
The authors point out that the two most important factcrs regarding the
demand and supply of medical services are:

(1, the complex multi-party arrangements characteristics of

the transactions in health services markets (especially
those for inpatient care); and

(2) the general lack, and/or high cost, of information avail~

able to the consumer regarding the nature, quality, and
often even the alternative prices of the output he is

considering buying.
{38, p.50]
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The authors point out that insurance reduces substantial’; the cost
of care for those services covered and that the reimbursement methods have
varying incentive effects on the suppliers of medical care. Another aspect
of the health market is the possibility of substituting one type of health
service for another. Additional factors that affect the demand for health
services are: marital status (measuring to some extent the availability of
home care), the cumulative effects of unmet needs on the poor and certain
minority groups, and residence (measuring the accessibility of health in-
formation and services). Although Yett et al. provide a disaggregation of
health facilities comparable to the HEW classification outlined above, they
also suggest a far s.mpler breakdown in terms of three types of facilities:
doctors' offices, hospitals, and nursing homes. In studying the possible
impacts of alternative government health policies, they point out the salient
fact that increased Medicaild coverage mav lead to increased demand for medical
services which impose costs through higher prices on those individuals not
enrolled in the program. In addition, the increase in Medicaid coverage mav
create demands for different types of health services according te the health
characteristics of recipients.

Several additional factors that should be considered in a health utili-
zation model are the effects of paid sick leave, manual vs. white collar

7

occupations, family conditions, and group attitudes toward illness. The
interdependent nature of demand and supply in the medical services area,
both in terms of the physicians' influence on the patients' decision making
and the locational effects of faciliﬁies (the demand for most medical services

is local), is an important aspect of an individual's demand for medical services.

7. See [12, p. 161}.



In a similar vein, demand models for medical services should take account

of consumption complementarities (and substitutabilities) between alternative
tvpes of medical services. Of further interest is the fact that an indi-
vidual's stock of health is partially predetermined by heredity, environmental
factors, and the consumption of neon-health related goods and services.
Emploving Grossman's notation, this implies that Hi depends not only on

investments in medical care, I;, and depreciation but also on the consumption

of other non-medical commodities.
Given the tremendous importance of health insurance as a price component

in the demand for health services, we will now discuss some of the theoretical

and structural aspects of health insurance.

Thheoretical Basis for Healthh Insurance o~

The purpose of health insurance is the sharing of risks. According to
Arrow, ''there are two kinds of risks involved in medical care: the risk of
becoming ill, and the risk of total or incomplete or delayed recovery."

[4, p. 959] Neither of these risks can be completelv covered by insurance.
17 we assume both that individuals are isk averters and that the individual's
medical risks are independent, then heelth insurance provides a means of
pooling risks, therebw reducing the expucted risk to any individual. To put
this in Arvow's more precise terms:

It fellows from the assumption of risk aversion that {f an

individual is given a choice between a probability distri-

bution of income, with a given mean m, and the certaintv of

income m, he would prefer the latter. Suppose, therefore,
an agency, a large insurance company plan, or the government,

8. See [8] and [27] for detailed theoretical discussion of national
nealthy insurance.
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stand ready to offer insurance against medical costs on

an actucrially fair basis, that is, if the costs of medical
care are a random variable with mean m, the conpanv will
charge a premium m, and agree to indemnify the individual

for medical costs. Under these circumstances, the individual
will certainly prefer to take out a policy and will have a
welfare gain, thereby. [4, p. 959-60]

National health insurance on the other hand is a social risk-sharing

mechanism that is financed and organized nationally.9

Structural Features

Four interactive structural features generally describe a typical health

insurance plan. These features are the benefit ccverage, premiums, deduct-
10

ibles, and copayments (coinsurance). Benefit coverage can be described
by two parameters: type of medical service covered, and amount of (limits in)
coverage. The amount of coverage for any particular service can be specified
in terms of expenditure limitations or utilization limits. The benefit
coverage is an extremely important aspect of any program since, as Pauly
states, "it determines both the cost and the attractiveness of the insurance
package." [26, p.9] Premiums are generally set to cover the actuarial value
of the benefit package. Once the premiums have been paid, they have no effect
on either the average or marginal price of medical services. Consequently,
it is doubtful that premiums can promote proper use of medical facilities.

Deductibles and copayments affect the average and marginal price of
medical services and hence affect medical facility utilization. Deductibles
and copavments have often been used to eliminate the "moral hazard of

insurance'. In an optimal insurance policy, the desired situation is for

9. See [8, p. 2].
10. See {26] and [28].
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the individual to have no cecntrol over the event against which he has
insnred himself.  Unfortunately, this is practically never the case, espe-
ciallv in medical service utilizatien. "This 'moral hazard', in which
the presence of insurance affects the likelihood of the occurrence of the
insured event, arises because insurance of the usual type lowers the user
price of care, thus stimulating increased private demand." [26, p. 4]
Deductibles attempt to guard against this contingency by requiring tiee
individual to absorb all medical costs up to a certain point. Once the
deductible amount has been paid, deductibles have no effect on the (marginal)
price of medical care. Thus a deductible affects the average price of
medical care but not the marginal price above the deductible limit. Below
the deductible 1imit, the market price for medical services determines the
average and marginal prices. Deductibles can be used selectively to promote
or discourage utilization of various types of medical services. Copayments,
like deductibles, can be used to encourage or discourage utilization of
various services. Theyv geﬁgrally require the individual to pay some fixed
amount [proportion] of his medical expenses. However, copayments affect
the marginal price of medical services. Copayments would appear to be a
somewhat more effective device to promote allocative efficiency, since
unlike deductibles thev affect the price of medical services throughout
the entire continuum of use (above the deductible).11
Ihe price effects of the provision of insurance and its basic structural
cemponents of copayments, deductibles and limits can be demonstrated

graphicallv. For simplicity, we assume that M is the only medical service

11. A distinction is made between copayments and coinsurance; the former
being an amount and the latter being a rate. Thus, a copayment is a fixed
amount of the bill above the dedurtible which must be paid >y the individual,
while coinsurance is a percentage of the bill ztove the deductible which
must be paid by the consumer.

O
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available and that Y represent all other goods and services. Let PA be
the original budget constraint whose slope is the ratio of the price of

medical care tc the price of all other goods and services.

In case 1, we assume that withkout insurance the consumer's budget
constraint is PA, The budget constraint is altered to PEB by providing
an insurance policy with a deductible operative up to 0D units of service
and with COmblete coverage for all medical services above this deductible.

In case 11, introduction of an insurance policy with copavments, but
without deductible or limits, rotates the consumer's budget constraint fronm
PA to PC, indicating a decline in the medical service price relative to the
price of the other goods. In case ITI, introducticn of an insaran.oc
with a deductible up to 0D units of service and copavoents thereattor rosiots
in the new budget contraint PEC. In other words, as lony as the dedouctible
limit has not been reached the individual will behave as it he had o insurances
however, at point [ a new budget constraint determined by the erfect of the
copavment on the price of medical services is operative.  The smaller the
copavment provision, the greater is the shift outward and to the right o
the FC portion of the budget constraint which in the Timit of ne ceopavnents=
EB in case 1. 1In case 1V, the combination of a deductible up to ob, o -
payvment from 0D to OL, and no coverage above 0L, results in the coneamos
facing budget constraint PEFG. In this case the slope of the 1o wepment
beiny equal te the slope of the PE segments fndicates that the consumer faces
the same price ratios above the limit as he did when he had no insurance or
when he was in the deductible range; however, he would be better off (IG
indicates a larger budget than PA) to the extent that insurance in the DL range

leaves him with more income than he would have had if he were withont insurance.
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The above discussion is somewhat incomplete for two reasons. First,
by its reliance on traditional demand theorv und its concommitant assumptions
about constant prices (marginal = average price), the effect of deductibles
on (average) price is not adequately taken into account. Second, the cffects
of deductibles, copayments, and limits on utilization have not been explored
since we have not imposed indifference curves on the budget contraint
diagrams, nor have we shown utilization changes as a result of alternative
insurance features. This, however, has been a deliberate omission. Since
any measured utilization changes would result from assumptions about the
slopes of the relevant curves (budget constraint and indifference curves),
the resultant measured income and substitution effects would be a result of
so many factors that it would be difficult to partition these effects between
insurance components and preference valuations. Thus, although the above
discussion is far from complete, it would appear to be a reasonable approach
in simply identifying the price effects of the provision of health insurance
and its cmbedded structural features.

summarizing the above information about the health market lezds to the
following suggestisns. First, the demand for health should be specified
in terms of the demand by individuals for the various medical services, such
as doctors' office visits, hospitals, and nursing homes or, if the data permit,
Lthe more disaggregated version of these facilities as specified by HEW,
or the breakdown-suggested bv Kelman and Feldstoin.lz Second, care must be

taken in measuring each of these types of service in terms of the appropriate

12. 1If certain medical services are thought to be complemernts or
substitutes for other medical commoditics, then the prices of these services
should be included in the demand equations for the latter commodities in
order to obtain the cross-elasticity of demand.
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units. Third, the interdependence of demand and supply tfactors in terms

ol botn Jocaticaal, and physicians' advice factors should, if possible, be
tanen into account,  Fourth, some kind of permanent and/or transitory income
component (s) should be incorporated into the model. Fitth, a family size
variable should be enmployed as a partial measure of home care and as a
representation of the complementarity of family health needs. Sixth, in
attempting to assess the impact of alternative policy formulations, there
should be an examination of the opportunity costs in terms of price changes
and supply changes. Seventh, if possible, it would be of interest to determine
the effvct of a preventive care variable. Eight, indices should be developed
whervver feasible to take account of qualitative differences in medical
service~.  hintn, demographic varaiables may measure the cumulative effects
of previous unmet health needs in addition to current demands for health.
Tenth, the substitutability (and complementarity) of different types of
health care should be taken into account by computing the appropriate cross-
clasticity measures., Eleventh, variables representing work loss, occupation,
paid sick leave, and group attitudes toward illness may help to increase the
cxplanatory power of anv such model., Twelfth, health insurance coverage as
represented by the structural parameters of premiums, copayments, limits,

and deductibles is an important determinant of the price of medical services.

(The=e demand components are summarized in tabular form in Chapter I11.)
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CHAPTER 17
REVIEW OF PREVIOUS EMPIRICAL ESTIMATION EFFORTS

This section ot the analvsis reviews four previous estimation studies:

-
—_
—
b
ro

271, Anderson [1], Resett and Huang [30), and Grossman [14). These
cnalvses are chosen for three reasons.  First, thev all make use of micro-
coenamie data bases.  (In other words, the individual or the family is the
basic unit of observation in each of these studies.) Second, each of these
“tadies eaoplovs eingle cquation models and analvsis of variance measurement
N . . B 1 3 I . l
teobninues whicn are also omploved below in our behavioral estirates.
Jvird, these stadies emphasize the effect of several other factors in

addition to price on individual medical utilization.

i Virick Study

The Wirick study is based on a 1958 multi-stage area probability sample
27 2,500 housebolds in Michigaa. After some screening, the final sample
ermpioved by Wirick contained responses for about 3,500 individuals in 1,000
families. These data were cmploved te Jetermine the factors that influence
the derand for medical care, both at an aggregate and at a disaggregate levoes.
At the aggregate level, Wirick attempts to explain the demand for total
medical ¢are measured by total medical expenditures; and at a disaggregate

level, he attempts to explain tne demand for hospital care, doctor care,

dental care, prescribed medicine, and other expenses. Hospital care is

1. Our statistical rmethodelogy is discussed in Chapter V.
}
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measured as the number of days in a hospital during the past year.
Doctor and dental care are measured by the number of visits during the
past year. Prescribed medicines and other expenses ar¢ measured as the
actual amounts spent,

The basic theoretical model postulated by Wirick actempts to explain
each of these medical care demands for individuals in terms of five components:
physiologic need, realization of need, resources, motivation, and'availability
of service. Age and sex are always employed to represent physiologic need,
but the variables employed to represent the other demand components depend
on the particular medical service that is being "explained." Table I below,
which is reproduced from Wirick, contcins a list of these variables.

Employing a modified analysis of variance technique,2 Wirick found
that " ... variance in different compcnents of medical care was often explained
by the same predictor but that the importance of predictors still varied
considerably from component to compunent,” [1, p. 12]. Another interesting
result is that the disaggregated component equations on the whole contributed
to no great improvement in explanatory power in terms of higher R2 than did
the aggregate equation. Therefore, from the point of view of predicting
medical expenses, the aggregate equation performed as well, if not better,
than the disaggregated components. However, as Wirick himself points out:
"predictive ability of the equation is not unimportant, but a set of equations
that gives no improvement in predicting total expensés can give an improved
understanding of the composition of demand. In a sense, this represents an

2
improvement on predictive ability beyond that shown by R<."

2. See [31].



25

*g0g "d ‘(9967 ¢a23UTM) ydaevIS53Y

S99TA13§ Y3jTeay ,“@31e) YiTesH 103 puewa(g JO TapOW uorienby o7draTni vy, “3OTaTM 194015 :321INnO§

- - 19A2] BwoouTt
£3 Tunuwc) xapuf

S1STA 10320(

Xapuy

307TAI9S JC
L111TqRITRAY

sAep Tejtdsoy SITSTA J0330( 9ZTS ATTWe4q spaau jauwuf S3TSTA 10329(Q UOTICATION
awodutr -[py 1qap -+3isul s3asse pinhiq *3qap *3Isujg sj1asse pIinbrq
aoueansu] 2woour ATTWR] BwoduTl AJTIWe] awoout *[lpy aduransu] CERPLTIEY
peay
peay ATTuwey jo JO uoTieOonpy sAep Te3TdSsojy suTOTpau
JudWUOITAUR ATaeY 21ed ATaes 21e3 A1aes 2ies pagraosaad paau
9ZTS ATTuUE] 03 3pniTIIV 01 2pn31131y ATIBD 03 3pPNITIIY 21ed dWoHy Jo uorlERZITEDY
X3§ X35 %x2§ X3as %33
a3y a3y 28y a8y ady paau 2I8cTcTISLyg
(dutoTpaw (sutoTpaW (aealk (ATuo suota2alur (1eaA au] a7qeTaep
paqraosaad 103 paqraossad 2yl Jutanp 103 asoyl 3urp 3utanp Teatrd 9yl Aq passaadxjy
?soyl 3urpniour uo saanjtpuadxa SITSTA JO ~-NToX3 ‘SITSTA -S0Y UT sAep puewa(q jo 1o3adsy
¢sasuadxas Tel0]L) Jo junowe fe3lo]) Jaqunu Telol) jo aaquny) jo Jaquny)
sasuadxyg aay3ap SUTIDTPal Paqrassald 2i1e) TeIU3(q 21e) 103000 2ae) [eITdSOH

puewa@ jJo 3Jusauvodwo)

wa3sAg uorjenbjy-13yn ®©

Sy 2ie) TBOIPSdlk 103 prewz( aya Jo 3an3jdnalis Ted1IayzodLy

T J74vl

Aruitoxt provided by Eic:

E\.



26

The actual results obtained by Wirick suggest the following:

1. Only two need factors (maternity and age) out of 17 variables
provide any appreciable reduction in the unexplained variance
for total medical expenses. None of the economic variables were
significant (R2 = .15).

2. Two stage estimating procedure is employed for the hospital care
(days) component. The significant variables were age, prescribed
medicine, receipt of public aid, and size of community. (R2 =
.082 for the first stage and .127 for the second).

3. The primary explanatory variable for physician care is number of
days in the hospital, indicating a joint dependency between
hospital days and physician care (R2 = .158).

4. Dental care is best explained by number of doctor visits, age
and family income (R2 = ,236).

5. Prescribed medicine expenditures are best explained by number
of doctor visits and age (R2 = ,133).

6. Other medical expense is best explained by age and number of
davs in the hospital (R2 = ,146).

Several observations regarding the above results are apparent. First,

part of the reason for the relatively low RZ'

s is the large number of non-
users of the various components of health care. A second observation

regarding the joint dependencies of several endogenous variables suggests
the appropriateness of & simultaneous equations apprcach. A third obser-

"... the resource variables, although playing some role in

vation is that
each of the component equations except that of other medical expenses,

generally played only a minor role--contrary to expectation and to the

results obtained in other studies." [37, p. 343). Fourth, the author suggests
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that need and resocurce variables should be specified as precisely as

possible. 1In particular, Wirick suggests the use of physical conditions

as a measure of need, instead of the age and sex proxies.

The Andersen Model

The Andersen model is based on a 1963 nationwide survey of 2,367
families conducted by the Health Information Foundation and the National

Opinion Research Center .(NORC) of the University of Chicago. Uulike the

Wirick study, the Andersen study attempts to measure family rather than indi-

vidual demands for health services. Andcrsen posits that family health
demands are a function of a sequence of three components: predisposition,
abilityv to obtain services, and need. '"Use is dependent on: 1) the
predisposition of the family to use services; 2) their ability to secure
services; and 3) their need for such services." [1, p. 14]. The subcom-
ponents of the predisposition element are family composition, social
structure, and health beliefs. The family's ability to secure services,
the enabling component, is subdivided into family and community resource

components. The need variable is disaggregated into illness and response

subcomponents. These components are represented diagrammatically by Andersen

as follows:

ii’;edisposingi ——— LE_nabling| e ————— Need | w=ms Use

J

| |
|Family Composition] [Family Resources| [Illnessy
s ¥ -
@ggial SLructure] Igémmunity ReSOurces| ngsponse!

|
Healt e 1e‘s|

Source: Ronald Andersen, A Behavioral Model of Families' Use of Health

Services (Chicago: Center for Health Administration Studies, 1968), »p.
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As his basic unit of measurement of family use, Andersen derives a
homogeneous index of health services utilization.3 Employing the same
analysis of variance techniques as Wirick, Andersen found that the need
component (especially the disability day variable) explained the largest
proportion of the variation in total health service utilization. The enabling
component variables (health insurance, welfare care, and regular source of
care) explained only a relatively minor amount of variation. Disaggregating
his utilization index into hospital, physician and dental use, Andersen is
able to explain 27, 47, and 19 percent of the variance in utilization res-
pectively. Once again, the enabling components explained little of the
variation in all three kinds of services. The variation for the hospital
services utilization was explained largely by age of youngest member, a pre-
disposing component, and disability days, a need component. For physician
services, family size (a predisposing component), disability days and seeing
a doctor for symptoms (need components) accounted for most of the explained
variation. For dental services, employment of main earner, education of head,
and family size (predisposing components) accounted for most of the explained
variation.

In concluding his analysis, Andersen cites several possible modifications
that might lead to better predictions. First, he suggests use of a clinical
measure of need as opposed to a familv reported measure of need. Second,
improved measures of family resources, such as permanent iacome and type of
insurance, are suggested as possible modifications to improve explanatorv power.
Third, Andersen suggests that since some studies indicate that final decisions
in the health area are made by the wife, responses of the wife rather than the

family head may lead to more accurate survey information. Finally, specific
measures of the community in which the family lives are also proposed as

improvements to his basic behavioral model.
Q . . -
ERIC 3. Sec [J, pp. 21-30].
oo o
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The Rosett and Huang Study

The Rosett and Huang study is an extremely ambitious attempt to
estimate changes in medical expenditures resulting from alternative
insurance plans. It is more computationally complex than the Wirick and
Andersen studies and is undertaken with a rather different objective. Thus,
while Wirick and Andersen attempt to determine the behavioral motivations
behind the demand for medical services, Rosett and Huang are more interested
in prediction than explanation. The data employed by Rosett and Huang are
from the Bureau of Labor Statistics 1960-61 Survey of Consumer Expenditures.
The survey contains data on 13,728 urban and rural U.S. househeolds. Since
the data only cover household expenditures on premiums and direct medical
payments, the authors must dérive household data on the benefits paid by
insurance companies. By grouping households together and performiug a
series of complex adjustments, the authors derive a data series on household
medical expenditures paid by the insurance companies. Rosett and Huang
emploved Tobin's probit regression model (to reduce variance introduced by
a large number of zero expediture households), and then estimated two equations
to predict medical expenditures--one for insured households, ard one for
uninsured households. Both equations present as independent variables hcuse-
hold income, dental expenditures (as a measure cof aversion to pain), and a
series of demographic variables. In addition, the insured household equation
includes as an independent variable the proportion of household expenditures
that are paid (reimbursed) by the insurance company. Assuming perfectly
elastic supply, these equations are then employed to compare reimbursement
and indemnity insurance and to predict medical expenditures under alternative
assumptions of insurance coverage (including deductibles and the assumption

that uninsured households will behave like insured households once they are
Q
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given insurance).

A review of Rosett and Huang's empirical results is tedious and of
questionable value for our objectives, and we shall therefore only review
their basic methodological contributions which relate substantially to our
behavicral estimates and to any forecasting which might be done with our
estimated equations. First, the use of Tobin's probit regression may be of
value in any estimation’efforts involving medical data bases containing
large numbers of zero users. Second, the assumption of perfectly elastic
supply is also necessary in our model (if we are interested in predicting
aggregate expenditures) since we lack the requisite supply data to set up a
multi-equation interactive system. However, we agree with Rosett and Huang
who justify this assumption:

Of course, we do not believe that the supply is perfectly
elastic, nor do we believe that under a national medical
insurance plan expenditures on medical care would double
or triple. We think of our estimates as providing a fore-
cast of the excess demand that is likely to obtain under
various national medical insurance plans and of the

consequent market pressure that will require administrative
control.

(30, p. 1]
Third, in order to predict aggregate behavior from the individual benavioral
responses, the assumption that uninsured households will behave in the same
manncr as insured households once theyv are given insurance must be emploved
in our model, given the form of the 1967 NCHS. (In order to simulate deduct-
ibles, Rosett and Huang also assume that insured households behave in the

same manner as uninsured households up to the deductible limit.)
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The Grossman Model

Grossman, like Andersen, employs the 1963 NORC sample; however, unlike
Andersen, his basic unit of observation is the individual rather than the
family. Demand curves are estimated for the health stock (Hi)’ health
flow (¢1Hi)’ and medical care (Mi). The health stock variable is represented
by a variable indicating whether the individual considers himself to be in
poor, fair, good, or excellent health. Restricted activity davs and work-
loss davs corrected for weeks worked are each used as measures of health
flow. FExpenditures on medical services are employed as the measure of
nedical care in the medical care demand equation. The independent variables
in each of the demand equations are the individual's age, education, sex,
weeklv wage, family income, and family size. Since variations of the income
variable are empleved, five demand equations are estimated for each of the
four dependent variables.

The empirical results are generally in harmony with those of the previous

» studies. In the stock demand equations, each of the five income measures

O
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emploved was Rz = .17. 1In the flow demand equations, when flow demand is
represented by work loss davs corrected for weeks worked, the R2 ranges
between .07 and .08; and when restricted activitv davs represent flow
demand the R2 ranges between .05 and .06. In the medical care demand
equations, the Rz ranged between .05 and .08. The age variable is negative
and statistical’ s significant in all the health stock and health flow demand
equations. 1In the medical care demand equations, the age variable is, as

expected, positive and statistically significant, while the education variable

is positive but not statistically significant. The wage variable is

4. One variation excludes the income variable.
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positive and statistically significant in the medical care demand equation.

The income variable is generallv negative, but sometimes it has a small
positive value and is occasionally statistically significant in the health
stock and flow demand equations, while the income coefficients are always
positive and statistically significant in the medical care demand equations.
The sex variable is negative and usually statistically significant in the
health stock demand equations, both negative and positive, but not statis-
tically significant in the medical care demand equations. The ramily size
covfficients are negative and not statistically significant in the health stock
and medical care demand equations, and positive and usually significant in

the health flow demand equations.

In sumnmarizing the results from these four studies, several obscervations
seem warranted. First, none of the studies is able to explain a significant
amount of the variation in medical service utilization or expenditures.

Second, need factors such as age and sex generally appear to be the most
important explanatory factors. Fhird, although the studies tend to differ
somewhat in their objectives (and hence in the emphuasis placed on certain
variables), thev are fairly consistent in suggesting the variables which should
be included in future studies. These would include: age, sex, race, income,
Yamily size, percent of bill covered by insurance or other third parties
{(welfare, veterans administration, cte.), cducation, residence, other need
measures such as maternity status or phvsical conditions, occupation, attitudes,
cte.  Fourth, the studies suggest the use of special statistical technigues,
<uch as probit analysis, indica ¢ the possible presence of non-lincarities

a0 the data.
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CHAPTER 111

THEORETICAL *ODEL

Our theoretical model is based on traditional consumer demand theory and
the prevailing health demand theorv outlined in the previous two sections.

The demand for health services is functionally related to price, family re-
sources, tastes aud preferences, needs, and supply components. This taxonomy
differs somewhat rrom traditional consumer demand theory in three wavs.
First, the usual taste and preference category is disaggregated into two
cateygories: one representing the usual taste and preference components; and
the scevond representing need, which, as discussed below, is a special civ-
cumstance arising in medical situation.

The second basic difference from traditional theory is the incorporation
of a supply componert directly into the demand equation. As discussed above,
there are two reasons for this. One, a supply component should be included
in order to allow {or the possibility that the physician is actually the
de facto demander of most medical services. Two, a supply measure should
be included in the demand response in orde:r to account for the effect of supply
constraints on demand. In other words, data on medical service usage reflect
satisfied effective demand (sometimes called utilization) as opposed to uncon-
strained effective demand. To a large extent, direct inclusion of a supply
variavle in the demand cquation is necessitated by the usual data constraints
which preclude specification of a simultancous equation method. Of course,
to the extent that supply is actually inelastic in the short run, a simultancous
equation approach may be unnecessary. However, if the behavioral equations

o °re to be emploved to make long-run predictions, a separate supply equation
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would be desirable.

The third modification of the traditional theorv is the omission of
the prices of other goods and services. Since requisite data cn the prices
of other goods were unavallable, we followed the usual procedure in cross-
section studies of assuming that these prices can be taken as given (assumed
constant).'1 Unfortunately, this exclusion precludes, the estimation of
cross—elaskicities of demand.

The above modifications of traditional demand theory are discussed
below in conjunction with a detailed disaggregation of the basic demand
components suggested by the existing health economic theorv, Table 2 contains

this taxonomy.

Benavioral Response Components

Need: The level of need experienced by an individual is a major deter-
minant of his demand for health services. However, the level of need perceived
(felt) by an individual may differ greatly from his actual (real) nced.
Indeed, without some obvious symptoms such as pain, injuryv, rash., etc., the
individual may have no perceived need at all even though he has some actual
need. In most cases, the actual need for medical services is identified
through an interaction between patient and trained medical practitioner.

It is the latter who generallv identifies the individual's actual need.
(For example, although a poor person may not feel well, his pr-rceived need
probably differs greatly from his actuzl need due to the cumulative effects

of unmet needs. These needs whether properly appraised or not by the indi-

vidual are then an integral component of that person's demand for and

1. For siumplicity, we shall also abstract from the quality problem by
assuming that quality differentials are reflected in the price of the service.
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Table 2

Health Demand Components

Price Needs
1. Insurance Coverage 1. Perceived Conditions
a. Deductibles 2. Actual (Sex, age, race
a. Coinsurance
¢. Limits a. Accumulated Unmet Needs
d. Premiums (Paid by Employer)} b. Preventive Care

(Paid by Self)
3. Complementarity of Family Health

2. Free Care Needs
3. User Charges 4. Occupation (White collar vs. Blue)
4. Opportunity Cost 5. Industry
(Paid sick leave, value of time)
5. Availability of Howe Care Tastes and Preferences

1. Economic
Resources

2. Psychologiral

1. Income
a. Attitudes (individual and group)
a. Temporary
b. Permaaent 3. Demographic
2. Assets a. Education (head and individual)
b. Residence
a, Ability to Obtain loans c. Religion
h. Savings, Stock, Real d. Sex
Estate, etc. (Wealth) e. Age (head and individual)
f. Race
g Life Cyt.le
Supply
(1) Marital status
1. Phvsician/Population Ratio (2) Family size
(3) Ages of children
2. Hospital Beds/Population Ratio (4) Number of children
3. Geographic Distribution

(concentration) of Doctors and
Hospitals.
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utilization of health services in either a consumptive or jinvestment ccntext.
One prublenm regarding the inclusion of need in a model is its unit(s) of
measurement. The measurement of need whether perceived or actual and the
differentiation between these aspects of need are difficult problems. The
most precise neasure of need is the actual physical condition attributeud to
the individual as measured by some established medical coding scheme, such

as the International Classification of Diseases. The basic problem in using
the phvsical conditions reported in survey type data ic that thosc individuals
with no utilization and no physical conditions reported may in fact have
some actual need despite the absence of perceived need. Making health resources
available to these individuals either indirectly through the provision of
heatth insnrance or directly through the provision of services could lead to
large increases in the utilization of health services. Since federal health
policies are ideally concerned with satisfying actual rather than perceived
needs, the use of the survey data described above would undoubtedly lead

to underestimates in the demand and utilization of health services. One
possible solution to this problem is the vse of data derived from actual
phvsical examinations of the entire sample by trained medical personnel.2
Because of the above mentioned problems with phyvsical condition data, the
indicators of need generally emploved are age, sex, and race. In addition

to these, family size measures (family size, number of children, etc.) serve
as indicators of the complementarity of family health nceds. Industry and/or
cocupation classifications also affect an individual's need for health
~services (hazardous occupations, efc.). The number of phvsician visits by

the individual in the past twelve menths is another measure of need. Previous

2. The Health Examination Survey satisfies these criteria. Unfortunately,
the sampie sizc is relatively small. See [35].

O
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preventive care 1is another factor affecting need. The individual's education
level is frequentlv used as an iadicator of such care. (It is also a measure

of tastes, as are familv size and number of children).

Tastes and Preferences: An individual’s tastes and prefcrences are

another determinant of his health service utilization. Tastes and preferences
are determined by the simultaneous interaction of a myriad of economic,
psvchological and demogra~hic factors. The most important cconomic variable
would be either individual or familv resources. Although resources in and

of themselves affect utilization directlv, they also influence tastes and
preferences. Psvchological factors such as individual and family attitudes
toward health interact with numerous demographic factors in determining an
individual's tastes and preferences. These demographic variables include
cducation, residence (SMSA), religion, sex, age, race and family cycle
variables such as marital status, family size, number of children, ages of

the children, age of the family head, and the education of the family head.

Resources: Family (or individual) resources are another factor affecting
utilizatior and demand of health services. Several studies ([1], [2], [l4],
[37]) have indicated that a familv's or individual's total resources (and/or
permanent income), defined as actual or potential command over resources,
is the relevant income concept. This concept embraces both temporary and
permanent income, wealth (savings, stock, real estate, etc.) and the ability
to obtain loans from friends, relatives, or institutions. 1In addition, various
components of family income such as inaividual carnings and wage rates serve
as indicators of the opportunitv cost of an individual's time, an important

and often neglected price component.



38

Price: The price component of our behavioral model is counceptually
the simplest to specify. Assuming medical services are normal goods, one
expects the demand for health services to be inversely related to price.
From an operational point of view, however, specification of a price for
medical services is quite difficult. The actual price an individual pays
for medical services is determined by at least three basic comnonents:

a direct monetary'component, a time component, and a non-pecuniary illness
component.

The direct monetary component of the price faced by an individual is
determined by insurance, the market price of the service, the availability
to the individual of free care (from the provider or at home) and transport-
ation costs. The existence and level of an individual's insurance coverage
are probably the most important determinants of direct monetary costs. The
decision to buy insurance depends on premium levels, individual risk aversion
preferences, and numerous other economic and demographic factors. {Of course,
the insurance may also be provided by the individual's employer.) Once an
individual has obtained an insurance policy, the actual level of coverage
devends on the limit, copayment and deductible features of the policy and
the actual prices charged by the providers of medical services. Two other
factors affecting the direct monetary price are the willingness of broviders
to‘give free care (or care at lower prices) to the indigent and the avail-
ability of home care as an alternative to market provided care. Another
direct monetary price determinant is the transportation costs an individual
faces. The greater the distance which must be travelled to the health
facility and the less efficient the local transportation system, the greater
tke monetary transportation costs. (These factors also afiusct the time costs

discus.ad below.)
O
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The second basic component of the effective price faced by an individual
is the value of the time (opportunity cost) used in obtaining care. This
is to a large extent determined by the individual's valuation of his time
as determined by his wage rate, availability of paid sick leave, and his
non-market activities (value of leisure, household production, child care,
etc.), Time costs mayv be appreciable when significant amounts of time are
spent recuperating from an illness, waiting for service at a medical facility,
or in transportation (exclusive of monetary transportation costs) enroute
to the facility.

Nonpecuniary illness factors also determine the price that an individual
pavs for medical services. These factors are primarily reflected in the
physical pain, limitatiors of activities, psychic dis-utility accompanying
most illnesses (and/or preventive procedures).

Capturing the effect of these three basic componeunts of effective price

*
is beset by difficulties. At least four basic problem areas can be identified
with regard tc representing the price components in a behavioral health
demand model. These are: measurement problems, data limitations, behavioral
uncertainties, and statistical problems. The first three problems relate
to the appropriate specification ¢f the price variable while the last relates
to the estimation techniques employed. Measurement problems occur because it
is almost impossible to measure quantitatively or qualitatively the non-
pecuniary illness component described above with sufficlency accuracy. Data
limitations inherent in varying degrees in most health surveys limit the
abpility to include some of the quantifiable components of price. Uncer-
tainties as to the proper behavioral relationships between the price components
themselves and the other components of the model further confound the problenm

of appropriate specification of the price component. Lastly, statistical
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problems resulting _rom interrelationships among various components of the
model (multi-collinearity, serial correlation) as well as various statistical
biases (aggregation bias, simultaneous gquations bias, etc.) may lead to the
estimaticn of erroneous behavioral relationships.

Due tc these limitations, certain price variables are omitted from
most behavioral estimation efforts, and crude proxies are used for others.
Since nonpecuniary illness costs are seldom measurable, they are omitted
from the demand model. Ocassionally, if good data are available on the
physical condition of the individual, the conditional code may serve as a
proxy for this aspect of price. Unfortunately, a great deal of variance
aexists regarding typec and intensity of illness, even for the rather detailed
International Ciassification of Disease (ICD) codes. Medical surveys seldom
reveal any information about time costs. Frequently, the individual's
wage rate is used as a proxy for such costs under the assumption that the
higher the wage rate, the higher the opportunity cost of time. The monetary
price component is usually the most readily available and easiest to represent.
However, transportation costs, the cost of the premiums (and who pays them),
and the insurance coverage limitations are seldom available from survey Jata.
This precludes endogenous determinatiorn of the decision to obtain insurance
(as opposed to the effective price an individual faces because he has
insurance). In some instances, available price data include information on
the total bill and the amount of this bill paid bv third parties. It is
usually not possible toc disaggregate this latter figure into deductible and
copayvment amounts.

Because of these problems, most medical demand studies employ some
variant of the following components: price per day (total bill divided by

number of days), or percent of bill paid b, insurance (amcunt of bill paid
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by insurance divided by total bill). However, if price variables are
specified in this form, it is impossible to discern the separate effects
of copavments, limits, and deductibles on behavior. Furthermore, these
representations of price implv that average, as opposed to marginal, prices
determine demand.

It is difficult to estimate the degree of the inaccuracy introduced
in the behavioral demand functions by emploving average as opposed to
marginal price measures. However, since: a) most hospital insurance plans
do not have deductible features; b) typical consumers do not generally possess
sufficient information about the health sector to make marginal calculations;
and c) treatments themseclves are cften ''lumpy' and not easily amenable to
fragmentation inco marginal ccmponents, it is quite possible that the price
variables specified above may provide reasonably accurate representations

of the price actially faced by consumers.

Supply: Supply constraints, such as the number, availability, and
concentration of doctors and hospital beds, operate on the individual's
demand and utilization by influcencing both a person's perception of his
actual needs and his ability to alleviate these needs through the availability
of medical services. Thus, individuals living in rural areas may appear
to have no need due to the lack of trained medical practitioners in these
areas. Of course there is no reason why this should be a rural phenomenon
since the availability of doctors in adjacent urban areas such as Harlem
and Central Park West differs drastically. Since the physician is often
considered the de facto demander of medical services, the inability of a
person to see a doctor may effectively cut off his demand and utilization of
all other medical services. In addition, even if a trained medical pract.itioner

o ’
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diagnoses an individual's actual needs, the perscn may be unable to get

his needs treated for some time due to the lack of or overcrowded conditions

in many hospitals (especially in operating rooms). From an operational

point of view supply constraints are difficult to measure. Physician/

population ratios are not necessarily good indicators, due to wide variations

in the area covered, or to racial and other socio-sconomic barriers to

treatment.
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CHAPTER IV
THE NCHS DATA
The Data

The data employed in our estimation effort are derived from the 1967
Health Interview Survey of the National Center for Health Statistics.

The survev is a multi-stage probability sample of the civilian, non-
institutionalized population of the United States. Approximately 42,000
households containing about 134,000 persons were sampled. The basic
purpose of the sample is the determination of the incidence of morbidity
in the U.S. population.

The sample contains demographic, economic, and medical information
on individuals within the family context.l The demographic variables
include the usual data cn the age, race, cex, family size, residence,
marital status, etc. of the individual. The economic information includes
the individual's education level, occupation, industry, class of work,
education of the family head, family income, amount of hospital bills and
alternative sources ¢! payment (welfare, insurance, self, Medicare, etc.)
of these bills and the cost of all doctor visits made within two weeks of

the survey interview. The medical information contains the number of aays

1. Households are interviewed and each individual member of the
household is surveyed. It is thus easy to identify family membership
and aggregate 1ndividual records into family units.
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in the hospital during the past year,2 the type of hospital, the number

of out-of-hospital doctor visits in the past vear, the tvpe of doctor, the
physical conditions of the individual data on home care tor thosc over
55, data on the number and type of operations, and the number of work loss

and restricted activity days.

Limitations
Since the data source was primarily designed for the purpose of

determining the incidence of morbidity in the U.S. population, several

limitations are inherent in its use for demand analysis. First, the bausic

medical service utilization data contain days in the hospital, number of

doctor visits in the past vear, and measures of home care for those over

55. There are no data on drugs, appliances, dentistry, diagnostic tests,

or in-hospital doctor visits. Second, the insurance data (actually third

party payment data) apply onlv to hospital bills. Furthermore, there are

no data on the insurance status of nonusers of hospital services (about 88

percent of the sample) and even for the users of hospital services, no

data exist regarding the provider of insurance (i.e. employer or self)

or the premiums, copayments, and deductibles. Third, no insurance data are

available regarding out of hospital doctor visits; and cost data are available

on}y for those doctor visits that took place within two weeks of the interview

-

date. Fourth, data on home care ar¢ available only for those over 55.

2. Actually, the source of payment questions refer to thc number of
davs in the hospital which differs from number of days in the hospital in
the past year, to the extent that an individual had a hospital episode
this vear that extended back over the previous year. The two hospital
utilization measures differ only marginally. The number of days in the
hospital variable is used by us in our empirical estimates due to this
correspondence with the pavment variables.

3. Sce [21] for a detailed statistical analysis of the underlying data.

O
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Fifth, the only resource variable provided is familv income and this is
coded into 11 categories, No data exist on the incomes or wage rates of
individuals and no intormation is available concerning the existence of
4

paid sick leave. Sixth, no information on the supply of medical services
and extremely limited information about the types of reimbursement system
faced by suppliers 18 contained in the survey. This is a fairly serious
restrirtion, since, as discussed above, the observed medical utilization
responses are to some extent constrained by the availability of supply.

In order that the reader not be given the incorrect impression that
the NCHS-HIS vields totally worthless data, it might be useful to recall
the specific advantages of this data set: 1) the sample is by far the
largest health survey undertaken on 4 recurrent basis; and 2) the survey
penerates perhaps the best morbidity statistics of any survey sample pre-
viously employved to estimate the effects of economic, psychological, and
demographic factors on the utilization of medical services. The principal
advantage of these data, however, is that they were made available on a
micro basis; that is, the data refer to individuals. Thus, they can be
nanipulated, aggregated, and analvred in any manner which the user wishes.

Our empirical estimation effort to which we now turn is largely dependont
on the preceding constraints in at least two ways. First, since adequate
price data exist cnly for hospital services, we restricted our demand esti-

5 . .
mates to hospital scrvices. Second, since adequate insurance data exist

{24) for an eclaboration of this point.
5. Sce [28] for a theoretical derivation of alternative model price
measures.



only for the users of hospital services, we limited our estimation ecfforts

6

to only users of these services.

6. As Holahan and Wilensky point out, any elasticity computed from ap
equation based on only the users of hospital service is not a true elasticity
of expenditures (or utilization) with respect to price. If:

€y = elasticity of hospital utilization with respect to price

€4 = elasticity of admissions with respect to price (admission
elasticity)

€y = elasticity of hospital utilization per admission with respect

prire (length of stay elasticity)
Holahan and Wilensky [36, Appendix I} show that:
= +
€T BA T Px

Thus, €, is the elasticity measure computed from data which contain only
users of hospital services; whereby €, is the "tru='" elasticity of expenditures
with respect to coverage.
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CHAPTER V

EMPIRICAL RESULTS

statistical Methodologv

The primary statistical technique employed in this study is known as
multiple classification analvsis (MCA). Except for certain conveniences
relating to the form of inputs and outputs, MCA is equivalent to conventional
lewst squares regression using qualitative (dummv) independent variables.
Hdathematically, the two techniques are identical. The underlving theore-
tical and statistical considerations of MCA are discussed by Melichar and
3
Suits.

All of the ivdependent variables used in this study are in the form of
dummies. This is done for two reasons: first, the survev data of the NCHS
wore generally given to us in dummy torm. This was true even for family income
ich was coeded into 11 categories; second, even if the data were available
in continuous form, it would be desirable to code them into dummies to test
for nenlinearity of effects, a possibility generally neglected in previous
studies. Dummy variables allow freer functional forms than do conventional
regression estinates based on continuocus variables.

Given the qualitative nature of the independent variables, the MCA

technique was chosen in preference to more conventional regression programs

primarily on the basis of convenience in input requirements and in the form

1. See [3].
2. See [23].
3

. See [32].
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and content of cutput. Aan cssenciulhdistinguibhing feature of MCA is that
the estimated intercept of the constant term is equal to the overall sample
mean, with the coefficients of the independent variables measuring net
deviations from the mean. This feature permits the inclusion of all inde-
pendent variables in a class, rather than the omission of one to prevent
matrix singularity which is usually done in ordinary least squares analysis.
"The MCA coefficients are all expressed as adjustments to the grand mean,
not deviations from the single class which must be excluded from each set
4,5
when dummy variables are used."
To illustrate, suppose we wish to relate hospital utilization (D) to
income status (Yl = income less than $3,000, Y, = income between $3,000 and

“

6,000, and Yl = income greater than $6,200) and race (W = white, N = non-

white). Having run MCA acvoss a cross-section of families, we obtain the resul

D=4.5=3.2Y +0.4Y,-2.9Y;-2.6N + 1.7 W.  The equation indicates

that the average number of days spent in the hospital bv perscons in the sample
was 4.5. If no other information were known about an individual, he¢/she

would be expected to spend 4.5 davs in the hospital. Poor persens, however,
spend fewer davs than others in the hospital (4.5 ~ 3.2 = 1.3 davs, on average)
even after correcting for their racial composition., Similar interpretations
may be given to the race coefficients; nonwbites have a lower than average
period ot utilization (4.5 - 2.0 = 1.9 davs), whites have g higher than

average utilization (4.5 + 1.7 = 6.2 davs).
4. (3, pe 170
5. The constant term equals the sample mean in MCA due to a constraint

imposed he the computer program and because of a propertv of regressions.

ihe welghted sum of the coefficients of classes within a piven predictor

(such as levels of education) is constrained to equal zero. VFurther, it can

be shown that a regression plane passces through the point of means. [18, pp.9-]

foasider ¥ = a + bx., Clearly by constraining b = 0, then v = a. The compu-

tational technique required to satisfy the constraint iIs given in [23].
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The estimating cquations e¢mploved in this studv are of the form:
<1 Xl + ..o+ b X“ +b,y 2yt oo+ b, Zn' where X and 2 are
sets ot dumnpy variables termed "predictors.”  In the above sample, income
s one predictor: race another. Yach predictor is comprised of a number of
categories.  Low (Yp), medium (Yz), and high (Y3) are the three categories
ot the income predictor; white and nonwhite are the two categories cf the
race predictor.,

[he results of cur MCA rvruns are presented in Appendix Tables 1 through
[, Included for each equation is the sample mean, the simple unadjusted
deviation from the mean in cach category of each predictor, the regression
coetficients (expressed as deviations from the overall mean and termed

"adiusted coefficients'), the percent distribution of cases by categories

~

of predictors, and the coefficient of determination(R™, corrected for degrees
of freedom). Significance is determined by the F tests for sets of co-
eifi~ients. Predictors which were significant at the .05 level are noted
with an asterisk. The F test of significance used was based on the criterion
ot whether the given predi~tor explained a significant portion ~f the variance
of the dependeat variable, holding constant the other predictors. There

15 soeme guestion about the valildity of F tests when weighted survey data

are used, as was the case in our analvsis. "When using weighted data, the
interpretation of the F ostatistic becomes difficult ... the user... is

warned that the assumption of [ndependent randomsanpling, which underlies

t

the b otest, is being violated when the data are 'weighted up. Furthermore,

it the weights themselves bear anv relationship to either the dependent
or predictor variables, this mav affect the value of the F statistic. There

T 6. The NCHS is a self-weighted sample and weights should tocrefore
be used in all regressions.
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appears to be no easyv general solution to this problem.”7 We chose what we felt

to be a conservative course of actiorn. F tests are computed without weights,
which has the effect of lowering the F value. This has the effect of
cverstating the standard error of each predictor, so that we tend to
understate significance. The choice was between this and an overstatement
of significance. For purposes of comparison both weighted and unweighted

F tests were computed and differences were marginal.

Results of Expenditure Regressions

The regressions repcrted in the Appendix tables show the relation
between total expenditures on hospital services, excluding in-hespital
phivsician services (the dependent variable), economic influences (pricce and
income variables) and control factors f{age, sex, education, family size,

, . 8 o ,
marital status and lccation). The rung were limited to those reporting
at least one dav of hospital utilization. Separate regressions were run
for the total population, adult males, adult females, and children. The
results for cach of these population groupings will be discussed in turn
after scone general comments are presented.

)

In general, the R7's are low, which is in consonance both with other
cross—section analvses using large scaic sample survevs and aleo with other
studies of the demand for hedlth services. Survey data reflect wide variations
in individual behavior patterns caused by short-run fluctuations in econonic

o : 20
or family status. This tends to depress reported R™'s below those reported

for more aggregative regressions.

T (3, p. 98],

&, The rationale for including these variables is contained in Chapter
IV, Initial recressions were run using hospital days as a dependent variable
and a variety of additional independent variables. & number of the variahles
were dropped because of insignificance duc to ~ollinearity. These initial

, results are discussed at the end of this chapter.

<

ERIC

Aruitoxt provided by Eic:



51

One result of particular importance is the high incidence of ne¢nlinear

effects indicated by the regressions, Nonlinearities are observed in the

e,

effects of family size, education, familv inccme, and prices. Previous
analvses have generally neglected these nonlinearities or have attempted
to capture them with fairly crude adjustment mechanisms, such as adding
the square of price as a separate independent variabie. Our results indicate
that more precise variables are required to poriray the situation with any
ACCUTaCy .

liere is also evidence that, while there are similarities across popu-
laticn subgroups, the ecenemic determinants of health care utilization difter
across males, females, and children. Thus, coefficient patterns (although
not magnitudes) for educatien, marital stotus, family size, and race are

9

«imilar for the three population subgroups. There are, hcwever, signi-
ticant differvnces in the impact of inceme and price depending on whether
males or females are the unit of analvsis., Interacticns of this sort should

be revognized in anv tuture work on the determinants of health cervice

utilization.

o tal Popuiaticn
fwe of the nine variables included in this equation are insignificant.
Surprisingly, cducation is net si1gnificant at the .05 level in contrast to
results reported in otaer health utilization studies.
The age variable is particularly well bebaved and in consonance with

a priori expectations. Bills for very voung children (less than 1 vear)

are below the average for all age groups, but above the average for other age

9, “ducation and marital status refe o the familv head i ne case
3 Educati i rital stat refer to the family head in the

S S e -
othe chitdren eqaations.
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groups of children (i.e. 1-17 years). The very youngest children seem
susceptible to the most urgent (and expensive) types of medical problems.
Above the age of 1, bills decline successively until the age of 44; therve-
after, complications of oid age rise and hospital bills increase accordingly.
Persons aged 65 or older pay bills of approximately $628 (holding constant
other factors), in contrast to an average annual bill of $376 for hospital
users in the 25-44 age group.

Both sex and marital status variables are significant, although the
latter is barely so at the 0.05 level. Male hospital users report bills which
average 15 percent above those reported by female users. This apparently
stems from differences in average days spent in the hospital: males rerorted
an average of 20 days, while females reported 11 days.

The income variable is significant. Results, however, are not entirely
monotonic; that is, coefficient values and signs tend to jump around in a
manner not consistent with a priori expectations. What does appear to hold
true, however, is that those with family income less than $7000 spend about
825 less on average than those with larger family incomes, other influences
seld constant. Thus, there éeems to be a kink around $7000. It would be
interesting to enter this variable in continuous form; with a shift term
indicating whether family income is above or below $7000, but the nature of
the NCHS data precludes this.

The price variable, percent of bill paid by self, is significant even
at the 0.01 level, but the coefficients do not appear entirely reasonable.
Those paying zero percent of their bills report only slightly higher than
average expenditures. Perhaps this reflects pressures from those who actually
do pay the bills, but the relatively small positive coefficient seems to be

belief by recent Medicaid experience. Ancther peculilarity is the relatively
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large coefficient (+ 302.40) for the category in which 76~99 perraent of
bill is paid by self. This mav have something to do with deductibles and
coinsurance features, but this is not entirely clear. Taking the midpoint
¢l this category (.875) and multiplying by the class mean (422 + 302 = $724)
suggests that individuals in this class paid about $634 for the year. This
seems rather high, implping a deductible of greater than $110. The one
category which does seem correct is when 100 percent of the bill is paid by
self. The result implies that, other influences constant, persons paying
the full amount of their bill spend about $312, which is significantly

below average.

Adult Hales

The results of this equation are quite similar to those of the total
population. The mean of $555 is higher than in the previous case, and this
has been discussed previously. The R2 (0.05) is relatively low, but signi-
ficant even at the 0.01 level.

Onlv three of the eight predictors are significant in this run. A
notable difference from the run for the total population is the lack of
significance of the income predictor in the run for adult males. The coe-
fficient patterns, however, are similar to those in the previous run.

Again the age predictor is highly significant and in consonance with
ﬂ_g££g££'expectations. Older males (65 or older) stay in the hospital longer
and consume more intensive care than do younger persons. Consequently their
average bills are some $316 above those reported by male users in the 18-24
vear old class.

Urban-rural location affects expenditures significantly. Male hospital
users 1n urban areas spend oﬁer S$18 above the average and males in farm arcas

Q
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spend about $112 below average. Since a similar finding appeared for days
of utilization, we hypothesize that this reflects the availability of supply.
Thiis conjecture is buttressed by the fact that similar results obtain even
after correcting for the incidence of conditions.

The price predictor shows the same peculiarity as noted previously;
the coefficient for zero percent paid by self is too low to accord with
expectations; and that for the category 76-99 percent is too high. There
is cbvicusly a consistent nonlinearity here which would be masked if the
regression could be run in continuous form. However, in this case, the
category includes only about 15 observations which is too few to allow

confidence in this result.

Adult Females

Three of the eight variables included in this regression were not
significant, even at the 0.05 level. Again. multicollinearity appears to
be minimal but not entirely absent.

The effaoct of age on hospital bills for this group is a monotonic
increasing sequence. Women 65 years of age or older reported bills which,
when other influences are held constant, amcunt to approximately $300 more
than bills reported by thouse in the 18-24 class. The expected value of bills
for women in the upper group who use hospital services is $600.87.

In this regression, as in many of the others reported previously,
education is not significant. The problem can not be attributed to multi-
collinearity (note that correcting for the influence of other variables does
not change the unadjusted deviations significantly). Rather, the pattern
of coefficients appears to he erratic.

The coefficients of the family income variable suggest that medical
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expenditures are '"normal', in the sense of generally increasing as income
rises. The cocfficient for the 0-54999 category is not to be trusted, since
this class probably includes a number of persons whose incomes are temporarily
depressed. Further, the category includes only 24 cases, too few to be
considered statistically reliable. After the lowest income category,
coefficients become generally less negative up to the $7000-9999 category
which is positive and seemingly out of place. The sharp change in this
coefficient befere and after adjusting for other influences suggests inter-
correlation. Two likely reasons for explanation are the age and education
predictors: very few older women (age 65 or above) reported family incomes
between seven and ten thousand dollars, and a disproportionate number of
these responding "don't know'" to the vears of school completed are clustered
in this income category.

The price variable is significant at the 0.0l level but the pattern
of the coefficients is puzzling. We expect, naturally, that the larger the
percent of the bill paid by self the lower would be the utilization, and
consequently the lower the tutal bill. However, other influences, notably
deductibles limits and copavment features, could be operative here, adding
noise to the basic data. One particularly troublesome category of this
variable is the first. If zero percent of the bill is paid by self, we could
ciearly expect a higher than average utilization. This does not hold even
for the unadjusted figures. Again, the coefficient for the category 76-99

percent is peculiarly (but consistently) out of place.
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children

There are reasons to hvpothesize that expenditures on medical services
for children contain a large discreticnary component. Given the plethora
of childhood diseases and the fact that there is a great deal of uncertainty
on the part of parents about their origin, nature, or severity, one would
expect that the variance in service consumption for children would reflect
largely price and family resource variances. Put another way, all (or most)
children are susceptible to illness. Which of the children use how much of
what kind of service should thus depend heavily on economic circumstances.
This would suggest that we would find higher pri<e and income elasticities
for children than for adults. We might also expect to explain a greater
proportion of the variance in health service utilization by children than by
adults.

These hypotheses seem correct as far as they go. However, our analysis
is restricted to hospitalization, which is far from a discretionary item.
Children who are sick enocugh to be in the hospital can hardly be called
discretionary consumers. To this extent the variance in hospital utilization
across children could be a function more of aversion te risk (bv parents
or physicians) than of cconomic circumstances. Thus, while we expect rela-
tively high price and income eclasticities for physician visits, we might
cxpect relatively low price and income elasticities for hospital davs utilized.
Ihe empirical question to be answered is whether at the margin economic
Pactors are important,

Judging from Appendix Table 1V, the answer is no. The family income
variable is not significant, and while the price predictor is significant,
the coefficients show no log.cally clear or consistent pattern.  unly at

the extremes do the results conform with theory--those whose parents pay
Q
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zero percent of the bill have longer than average stays while those whose
parents pav 100 percent stay fewer days than average. Between the extremes
little can be said, and this conforms with previous results.

Only three of the eight predictors in this equation are significant.
As expected, the very youngest children have the highest average length of
stav, while 1-5 vear olds have below average stays. The average stay for
6-17 vear olds is nearly identifical to the average for all children. The
education ot the family head is significant in this equation, in contrast
to most of our previous results. The coefficient patterns suggest that
heads with higher education either prefer to take care of their children
at home rather than ina hospital, or else they consume more preventive care
for their children than do those in the lower education categories. It is
tempting o suggest that the presumed intercorrelation between income and
education led to the insignificance of the former predictor. Such, however,
does not appear to be the case. The difference between the unadjusted and
adjusted income coefficients is minimal, and since the difference reflects
correction for other influences, it seems safe to conclude that the income
predictor would not attain significance even if education were omitted from
the regression.

2

The R™ is quite low but the F test of significance shows that all the
variables, when taken together, are significant to the 0.01 level.

It would be useful to review the results of another study employing
the 1967 NCHS-HIS data in which hospital utilization (days in the hospital)
rather than hospital expenditures were employed as the dependent variable

10
in the behavioral eguations, Several sets of equations were estimated

. For an elaborate discussion of zlternative forms of

-

T10. see [21]
hospital output measures, sce [7].



for adult males, adult females, and children. Demographic and economic
variables comparable to those employed in our expenditure equations were used
in the utilization equations. However, the utilization equations were mani-
pulated in several additional ways. First, in each of the three population
subgroups, equations were estimated for the total subgroup (users and nonusers
of services), and for users of services. Second, a physical condition code
variable (representing an aggregate of the International Classification of
Disease Codes) was entered as an independent variable in several of the behavioral
response functions. Third, several variations of the payment variable were
tried. Fourth, behavioral equations were estimated for two highly specialized
types of hospital days: surgery days for men, and maternity days for women.
A summary of the results obtained for each of the population subgroups follows.
The statistical results from fitting five behavioral utilization
equations to data for alternative subgroups of the adult male population
were somewhat disappointing.l The "best" equation in terms of explanatory
power accounted for abmut six percent of the variance in hospital utilization.
After excluding nonusers, the R2 dropped to .03. Eliminating "don't know"
responses and predicting highly specialized types of days led to no appreciable
improvement in the results. Inclusion of the condition code variable in
the behavioral response led to some improvement in the explanatory behavior
of the equations. Actually, the physical condition code and payment
variables provide substantially more explanatory power than do large sets
of demographic and economic variables.

Several behavioral results are discernible from utilization equations.

11. The five equations fitted for adult males included one for all adult
males and four for onlv users of hospital services. Of these four equations,
one contained surgery days as the dependent variable and the remaining three
equations contained variations in the price and physical condition code inde-
pendent variables with number of hospital days as the dependent variable.
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First, the condition predictor was statistically significant in every

instance ar'l accounted for a significant amount of the explanatory power
(relative to the other variables) in every equation it was used. The three
payment variables, amount paid per day by self, amount paid per day by others
and interaction variables (amount paid by self per day by amount paid by

others per day), were statistically significant in three out of five cases

and generally displaved the expected inverse relationshilp between quantity
demand and price. The occupation and industry variables were statistically
significant in almost all cases and, despite the wide variations in each of the
industry and occupation categories, appeared to behave in a meaningful manner.
The age predictor is statistically significant about half the time and generally
irnticates after adjustment for the other independent variables that older males
have below average utilization. The race, education, and inccme predictors
were generally not statistically significant or representative of any overall
svstematic behavior.

In comparing the empirical results from fitting three utilization equations
to the NCHS data for adult females, two factors are quite apparent.12 First,
the explanatory power of the equations is extremely low (.OZé:Rzé;.C9). Tnis
is even the case tur a highly specialized service such as maternity days
(R: - .09). The second factor of interest is that although the estimated
cquations are far from exceptional from a predictive point of view, several
interesting behavioral effects may have been uncovered. First, the statis-
tical significance of the price variables and the inverse relationship between
utilization and price in all equations would appear to indicate that price
considerations are of importance to individual decision-making in the health

T12.  The three cquations fitted as the dependent varisbles {or adult
females, emploved hospital days for all adult females, hospital davs for adult
female users, and maternity davs.
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area. The need predictor of number of doctor visits in the past vear was
statistically signiticant in the two (non-specialiczed) hospital day

equations and appeared to indicate that phvsician services and hospital visits
may be substitutable over some range and that the doctor is the de tacto
demander of hospital services. The statistical significance of the age

variable (another nced factor) in both hospital day equations suggests the

not too suprising rosult that hespital utilization is strongly dependent on

age. The statistical significance oi the taste and preference indicators of
family size, presence of children less than 12, and marital status in the

two hospital day equations suggests cxistence of complementarities of family
health needs and the importance of free home care in determining hospital health
needs and the importance of free home care in determining hospital utilization
for adult females. The urban-rural indicator was another taste and preference
variable that was statistically significant the two times it was used, indicating
either that individuals in urban areas have greater tastes and preferences

for hospital services than those in rural areas or that the availability of

<

nospital services is preater In urban than in rural arcas. Although the
supply indicator of state of residence was statistically significant two of
the three times it was used, the results were somewhat erratic and it is our
feeling, that since intra-state distributions of medical facilities have
large variances, the use of single supply measure for an cntire state is both
quustionable and inaccurate.

[vo basic behavioral eaquations arce estimated by the MCA te honique in
order to measure the hespital utilization of children. The first cauation
i mased on diata for all children, and the secound cquation is estimated only
ior users of hospital services. The statistical results tor the cquation

basced on all children are superior to those tor the users-only cquation
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with regard to explanatory power (R2 = .13 versus R2 = .03). The number
of children, number of doctor visits, amount paid by self per day and amount
paid by others per day variables were statistically significant in the total
children equation and race, number of doctor visits; and payment interaction
variables were statistically significant in the users-only eguation.

Several interesting statistical relationships were observed. First,
the inverse relationship between the price variables and utilization was
strongly evident in both utilization equations. In addition, the ccefficients
of these predictors were statistically significant ia both behavioral equations.
sccond, the number of doctor visits predictor was statistically significant
and behaved in the same wav in both equations. Third, the race predictor
behiaved analogously inm both equations and showed that non-white children on
the average spend more time in the hospital than white children. Thus, despite
the rather poor statistical fit, need components such as race and number of
doctor visits and price components defined in terms of alternative sources of
bill paid per day appeared to be of significance in explaining 4he hospital

behavior of children.
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CHAPTER V1
CONCLUSIONS

Perhaps our basic conclusion is that the analyvsis of a new medical
data base, the 1967 NCHS-HIS, vields results that are consonant with previous
studies. There are, however, at least two aspects of our results that should
be reiterated: a) the apparent existence of a large random component in the
demand for medical services; and b) the presence of non-linearities in the
estimated demand relationships.

The poor explanatory power (the independent variables in almost all
cases accounted for less than 10 percent of the variation in hospital expend-
itures) of our estimated equations indicates that we have been unable to
account for a large part of the variation in individual hcospital expenditure
decisions. This iaability to explain the demand for services is, as discussed
above, an inherent aspect of almost all health services demand studies. There
are several plausible reasons for these somewhat disappointing results.

These include data limitations, lack of a priori knowledge of the underlving
behavioral relationships, and the presence of stochastic elements in the
demand for medical services.

These first two exigencies--data limitations, and the lack of theoretical
knowledge about the underlving behavioral relationships--have been discussed
above. The narrow design objectives of most medical survevs have in many
cases precluded the collection of data on many of the rclevant economic

{(both income and price) variables. This, in addition to the relatively new
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and largely undeveloped state of the theorv of health economics, could to
some extent,be responsible for the mediocre results obtained in most health
demand studies.

Another explanation is the possible presence of a large random clement
in the demand for medical services. 1f mest illnesses and discases are
occurrences from an individual's point of view and if, in general, treatment
is obtained for a recognized illness regardless of ceost, then one could not
expect to explain medical service utilization on the basis of the usual eco-
nomic and demcgraphic variables. To the extent that manv illnesses (espe-
cially acute illnesses) are random events (injuries, contagious discases, etc.)
and to the extent that medical care is available regardless of individual
ability to pay (Medicare, municipal hospit 1s, neighborhood health centers,
Medicaid, etc.), it should not be surprising that health demand studies have
been unable to empiricallv substantiate regular behavior patterns.,

A second and related finding in this study is the e:xistence ot non-
linearities in e estimatea demand relationships. The general erratic
behavior of the various income and price categories (as well as other variables)
indicates that the repular relationship found by using continuous variables
and standard multiple regression analysis (MRA) methods may lead to inaccurate
¢stimates of actual renavior. In addition, the non-linearities in the price
and income variables in this study suggest that the usual elasticity estimates
obtained (by using continuous variables and MRA techniques) in other studies
shoeuld be interpreted with great caution. This is especially true when these
estimated price and income elasticities are emploved in simulation models
te obtain the cost and distributional impacts of alternative national health
irsurance plans.  The results of this studv suggest that the regular behavior
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patterns indicated by these usual price and income clasticitv measures are
seovwhatl crude approxitations to the 'actual’ underlying behavior.

[t 1s apparent trem this as well as most other studies in the nealth
arcd that much work remains to be done in the deter ination of individual
(or tamilv) behavior. This work includes the deve.opment and implementation
of new cconemetric and statistical techniques that can readily be emploved
to dnalvze medical economics data with its attendaal peculiarities. Further-
more, the development by multi-disciplinary greups of better and perhaps
more complex survey instruments may result in more reliable and consistent
data bascs., Perhaps of greater importance is the development and analyvsis
of new sources of data. Tndeed, given the relatively poor results obtained
in most health studies emploving seversl different data bases, experimentation
on actual population subgroups mav be one of the few techniques available
to measure the "true' behavioral responses,

The importance of deve.oping techniques for and analyzing health

enoniv data bases cannot be overemphasized. 1n addition to shedding

~
.

seme light on Lobavior in tne health utilization area in general, the
cxploration of such data mav provide an impeortant first step in the development
of a svstenmatic and empirically verifiable theory of health economics.

The development of sueh a theory with concommitant behavioral postulates

could be an invaluable policv tool in evaluating our entire health svstem.

1. dihe Office of Eeenomic Upportunity is currently planning to run such

an enperdmoent.,
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TABLE 1

NDependent Variable: Total Hospital Bill
Group: Total Population ’

&
Mean = 421.78
R = 0.09
N = 10073
F = 24,97%
Variable Unadju§ted Adjusted Percentage
Deviation Coefficient of Cases
AGE* N
<1 -123.00 - 61.19 1.5
1-5 -186.81 -160.88 7.2
6-17 -158.52 -139.39 12.4
18~24 -123.87 -1¢8.01 15.9
25-44 ~24.64 -26.05 30.5
45~64 174.31 141.73 22.8
65+ 233.37 206.20 9.8
RACE*
White 2.86 a 92.5
Nonwhite -33.53 a 7.5
SEX*
Male 38.33 38.46 36.7
Female -21.58 =22.42 63.3
FAMILY SIZE
1 126.05 -31.99 6.4
2 137.40 9.76 19.5
3 -6.60 13.06 18.9
4,5 -51.44 1.30 34.7
6-8 -74.16 -8.00 17.0
8+ -76.65 6.63 3.5
MARITAL STATUS*
Married 29.35 ~0.02 64.6
Never Married 20.27 64.05 6.7
Widowed, div. or sep. 151.80 40.43 8.9
<17 years -168.46 -40.12 19.8
EDUCATION OF INDIVIDUAL
6-8 74.43 16.77 22.7
9-11 -21.61 5.49 21.6
High School Graduate -55.44 ~9.77 36.3
13-15 years -19.26 ~14.20 10.2
College (.raduate -0.87 -15.58 5.7
17 4- years 71-54 48-72 2.;

DK 175.50 98.82 0.
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Table I, continued

Variable Unadjusted Adjusted Percentage
Deviation Coefficient of Cases
URBAN-RURAL#*
Urban 26.92 18.36 70.0
Rural Farm -89.19 -111.54 5.6
Rural Nonfarm -55.30 -54.55 24.4
FAMILY INCOME #*
< 500 156.93 106.28 0.5
$500-999 49 .37 =-14.41 1.2
1000-1999 57.19 -10.22 4.7
2000-2999 61.91 23.28 5.8
3000-3999 -5.06 -3.32 7.5
4000-4999 -42.32 -7.65 9.4
5000-6999 -44.82 -12.42 20.9
7000-9999 -21.99 4.16 24.5
$10,000-14,999 14.72 11.81 16.0
$15,000+ 108.72 92.11 6.9
DK 81.30 55.01 2.5
PERCENT OF BILL PAID BY SELF
0% 2.31 3.06 35.1
1-107 105.05 92.18 13.0
11-25% 41.17 24,60 16.3
26-507 - 5.30 -11.28 11.6
51-75% 26.75 4.41 4.6
76-997 302.26 302.40 1.2
100% 136.77 -109.52 18.2
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TABLE 2

Dependent Variable: Total Hospital Bill
Group: Adult Females

Mean = 425,27

RZ = 0.08
N = 5420

F = ]13,2%

Unadjusted Adjusted Percentage
Variabl
ariable Deviation Coefficient of Cases
AGE*
18-24 -145.58 ~124.34 24.1
25-44 ~45.69 -37.74 42.5
45-64 148.54 121.22 23.6
65+ 198.84 175.60 9.7
RACE
White 3.32 -0.14 91.8
Nonwhite -36.95 0.86 8.2

FAMILY SIZE

1 141.25 -6.09 7.2
2 93.18 4.48 21.3
3 -25,27 16.12 21.2
4-5 -41.62 3.55 32.9
6-8 -58.65 -26.30 14,5
8+ -85.41 -38.75 2.9
MARITAL STATUS*
Married -22.36 -10.22 82.3
Never Married 32.35 73.96 5.4
Widowed, divorced or sep. 135.84 35.17 12.3
EDUCATION OF INDIVIDUAL
Q-8 years 86.70 35.94 20.4
9 -11 years -29.93 1.50 21.2
High School Graduate -33.17 -10.79 41.5
13-15 years 5.09 ~5.36 9.5
College Graduate -23.85 -51.57 5.5
17 + years 120.50 35.70 1.4
DK 214,49 100.37 0.5
URBAN-RURAL*
Urban 28.89 25.49 70.0
Rural Farm -109.35 -103.95 5.2
Raral Nonfarm -61.54 -50.55 24,8
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Variable Unad jus ted Adjusted Percentage
Deviation Coefficient of Cases
FAMILY INCOME
< $500 138.02 219.43 0.8
$501-999 34.69 78.92 1.4
$1000-1999 -33.81 -3.74 6.5
$2000-2999 108.98 94.16 6.4
$3000-3999 46.90 68.45 8.6
S$4000-4999 -77.12 -37.27 9.2
$5000-6999 -55.80 -40.44 17.8
$7000-9999 -51.20 -485.53 22.4
$10,060-14,999 44,14 20.20 16.6
$15,000+ 126.98 88.28 7.5
DK 46.19 43.39 2.8
PERCENT OF BILL PAID BY SELF

0% -10.99 0.29 39.9
1-10% 134.37 125.97 14.3
11-25% 56.83 48.32 18.3
26-50% -42.60 -52.88 10.2
51-75% -76.34 -92.48 4.1
76-997 237.94 170.82 0.6
100% -152.30 -162.99 12.6
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TABLE 3

Dependent Variable: Total Hospital Bill
uroups Adult Males

Mean = 555.28
RZ  =0.05
N = 2495
F = 3.9%
Variable Una?ju§ted Adjust?d Percentage
Deviation Coefficient of Cases
AGER
18-24 -176.14 -178.73 11.6
25-44 -105.01 -110.44 30.2
45-64 69.02 69,27 40.1
65+ 135.94 137.33 18.0
RACE
White 2.17 a 94.4
Nonwhite -36.23 a 5.6
FAMILY SIZE
1 -32.00 -82.00 9.8
2 69.91 12.44 30.9
3 -13.38 - 1.42 18.7
4,5 -30.51 19.33 27.6
6-8 -72.41 5.56 11.2
8 + 40.89 115.52 1.7
MARITAL STATUS
Married 8.31 -15.32 79.13
Never Married -100.40 43,37 11.8
Wid., Divorced, or Sep. 59.35 51.21 8.9
EDUCATION OF INDIVIDUAL
0-8 vears 28.21 -11.84 32.1
9-11 years -26.30 0.10 19.0
High School Graduate -36.58 -2.78 27.3
13-15 years -69.34 -36.21 11.5
College graduate 119.46 93.83 5.3
17 + vears 161.14 134,80 3.7
DK 154.36 92.67 1.1
URBAN-RURAL%
Urban 33.22 32.50 69.6
Rural Farm -120.42 -141.8% 7.0

Rural Nonfarm -62.81 -65.91
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Table 3, continued

vVariable Unadjusted Adjusted Pcrcentage
Deviation Coefficient of Cases
FAMILY INCOME*
<$ 500 156.71 48.74 0.4
$500~-000 27.59 -66.14 1.5
$1000-1999 45,7 -36,32 5.0
$2000-2999 18.70 -14.89 6.4
$3000-3999 -42,21 -41.77 7.7
$4000-4999 -31.34 -3.89 9.6
$5000-6999 -37.55 -13.23 21.3
$7000-9999 -0.84% 14.97 23.4
$10,000-14,999 3.64 -6.32 15.3
$15,000+ 114,57 92.24 6.8
DK 78.39 52.61 2.6
PERCENT OF BILL PAID BY SELF*

0 6.92 -3.81 30.5
1-107 131.36 110.75 12.3
11-25% 29,84 6.12 15.4
26-50% -2.22 -1.43 13.0
51-75% 4,82 46,11 5.9
76-997 316.28 328.31 1.6
100% -141.74 -98.78 21.4




TABLE 4

Dependent Variable: Total Hospital Bill
Group: Children
Mean = 255.97

R2 = 0.02
N = 2158
F = 2.3%
. Unadjusted’ Adjusted Percentage
\
ariable Deviation Coefficient of Cases
i‘\(?l‘l*
<1 42.82 70.54 7.0
1-5 -21.00 -15.62 34.4
6-17 7.30 0.25 8.6
RACE
White -1.87 -1.31 92.0
yonwhite 21.70 13.37 8.0
SEX_
Male -0.45 -0.91 55.4
Female 0.63 1.49 44,6
FAMILY SIZE
1 ~243.58 -136.31 0.1
2 140.87 168.57 1.3
3 11.31 24 .04 13.5
4,5 -14.29 -12.41 48.1
6-8 7.98 2.33 30.0
8+ 20.35 1.93 7.0
EDUCATION OF HEAD*
0-8 years 3.30 18.14 17.6
9-11 years 34.93 14.96 25.8
High School Graduate -14.97 -15.35 33.8
13-15 years -22.95 -26.96 10.7
Colliege graduate -37.55 -70.91 6.5
17 + years 0.94 -30.52 5.0
DK 45.08 46.15 0.7
CRBAN-RURAL
Crban 12.20 11.18 70.4
Rural Farm -54.,42 -42.22 4.8
Rural Nonfarm -24.01 -24.22 24.8
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Table 4, continued

e Unad justed Adjusted Percentage
Variable ; ) U
Deviation Coefficient of Cases
FAMILY INCOME
< $500 -124.08 -146.73 0.3
53501-999 -15.94 -18.65 0.5
5$1000-1999 106.01 107.03 1.9
$2000-2999 16.23 26.09 3.5
$3000-13999 -28.90 -30.85 5.9
$4000-4999 -32.09 -25.93 9.2
$3000-6999 -15.61 =23.47 23.3
37000-9999 1.66 -1.23 29.9
S10,000-14,999 11.54 16.85 17.3
515,000+ 47.29 65.90 6.7
DK 33.72 32.57 1.6

PERCLNT OF BLILL PALTD DY SLLYx

I 15.54 13.89 41.5
-0 -9.4 -1.59 13.2
11-25 24.68 35.98 16.1
26-50" 17.47 22.91 9.7
51-75! - 60.72 -66.89 2.1
76-99° 313.64 326.82 0.8
100 -72.52 -88.94 16.6
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NOTES TO APPENDIX

All cquations tfitted to weighted data.

N = unweighted number of observations

Unadjusted Deviation - deviation of class mean from the overall mean.

Adjusted Coefficient - deviation of class mean from the overall mean
after adjustment for the effect of all other
predictors.

* = statistically significant at the 0.05 level.

Expenditure Data is biased downward due to underreporting.

a = computer precision error.

ERIC

Aruitoxt provided by Eic:



ro

~J

10.

11.

12.

13.

,7é3/79

REFERENCES

Andersen, Ronald. A Behavioral Model of Families' Use of Health Services
(Chicago: Center for Health Administration Studies, 1968).

Andersen, Ronald and Lee Benham. ''Factors Affecting the Relationship
between Family Income and Medical Care Consumption" in
Empirical Studies in Health Economics, Herbert E. Klarman (ed.)
(Baltimore: The Johns Hopkins Press, 1970).

Andrews, Frank, James Morgan, and John Sonquist. Multiple Classification
Analvsis (Ann Arbor: Survey Research Center, 1967),

Arrow, Kenneth J. "Uncertainty and the Welfare Economics of Medical Care,"
Amnerican Economic Review, 53 (December 1963), 941-73.

Arrow, Kenneth J. and Mordecai Kurz. Public Investment, The Rate of
Return, and Optimal Fiscal Policy, (Baltimore: The Johns
Hopkins Press, 1970).

Becker, Garv S. "A Theory of the Allccation of Time," Economic Journal
75 (September 1965), 493-517.

Berki, Svlvester E. "On the Economics of Hospitals: Analysis aud Review
of the Literature," Unpublished Mimeo, 1970.

Berki, Svlvester E. "On the Economic Effects of National Health
Insurance,” Inquiry 8 (June 1971), 37-55.

Cramer, J. S. "Efficient Grouping, Regression and Correlation in Engel
Curve Analvsis,'" Journal of the Amc~ican Statistical Association
59 (March 1964), 233-250.

Felastein, Matin S. "An Econcmetric Model of the Medicare Systen",
Quarterly Journal of Economics 85 (February 1971), 1-20.

Feldstein, Paul J. and Sander Kelman. "A Framework for an Econometric
Model of the Medical Care Sector," in Empirical Studies in
licalth Economics, Herbert E. Klarman (ed.) (Baltimore: The
Johns Hopkins Press, 1970,

Ginzberg, Eli. '"Comment," in Empirical Studies in Health Economics
Herbert E. Klarman (ed.) (Baltimore: The Johns Hopkins Press,
1870).

Ginzberg, Eli and Miriam Ostow. Men, Mon2y, and Medicine (New York:
Columbia University Press, 1969).




80

14.  Grossman, Michael. "The Demand for Health: A Theoretical and Empirical
Investigation," Unpublished Ph.D. Dissertation, Columbia
University, 1970.

15. o« Mon the Concept of Human Capital and the Demand for Health,'

iﬁﬂghiLJﬂl}B”}}}ffiﬁfflﬂbfﬁﬁ’ LXXX (March/April 1972), 223-255.

16. Henderson, James M. and Richard L. Quandt. Microeconoric Theorv:
A Mathematical Approach, 2nd Edition (New York: Mc(raw-Hill, 1971).

17. Jeffers, James R. and Mario F. Bognano. ''Medical Economics: An Intro-
duction," Inquiry 7 (March 1970), 4-14.

18. Johnston, J. Econometric Methods (New York: McGraw-Hill, 1963).

19. Joseph, Hyman. '"Fapirical Research on the Demand for Health Care,"
Inquiry 8 (March 1971), 61-71.

20. Kalucheck, E. D. and Raines, F. Q. "Labor Supply of Lower Income Workers,"

in President's Commission on Income Maintenance Programs

Technical Studies (Washington, D.C.: Government Printing

Office, 1970).

21. Kelly, Terence F. and George J. Schieber. '"Factors Affecting Health
Services Utilization: A B¢l avioral Approach,' Working Paper 956-2
(Washington, D.C.: The Urban Institute, 1971).

22. Lancaster, Kelvin J. "A New Approach to Consumer Theory," Journal of
Political Economy, 75 (April 1966), 132-157.

23. Melichar, E. "Least Squares Analysis of Economic Survey Data,'" Proceedings
of the Business and Economic Statistics Section, American
Statistical Association (196%), 1-13.

24. Mincer, Jacob. '™arket Prices, Opportunity Costs, and Income Effects,"
in Measurement in Economics, C. Christ et al. (Stanford:
Stanford University Press, 1963).

25. Mushkin, Selma J. "Health as an Investment,” Journal of Political Economy
70, Part 2 (Occober 1962), 129-157.

26, Paulv, Mark V. "An Analvsis of Alternative Forms of the Family Health
Insurance Plan," Unpublished Mimeo, 1970.

27. . Medical Care at Public Expense (New York: Praeger Publishers,
1971).
28. Phelps, Charles E. and Joscph P. Newhouse. '"Coinsurance and the Demand

for Medical Services,'" Unpublished Mimeo, '972.

29. Rafferty, John A. '"Patterns of Hospital Use: An Analysis of Short-run
Variations," Journal of Poiitical Economy 79 (January/February
1971), 154-65.




30. Rosett, Richard N. &nd Cien Fu Huang. '"The Effect of Health Insurance
on the Demand for Medical Care,' Paper presented at the AFA
Conference, Detroit, December 26-28, 1970.

31, Sonquist, John and James Morgan.  The Dervection of Interaction Lifects
(Ann Arbor: Survev Rescarch Center, 1964).

32, sSuits, Daniel B. "Use of bummy Variables in Regression Equations,"
Journal of the American Statistical Association, 52
(Dcacmbor 1957) 548-551.

(W)
L]
~
.
7

Department of Bealth, Education, and Welfare. United States
Statistics on Medical Economics Present Status and Recommendations

tor Addltlondl Data (Washington, D.C.: Government Printing
Otfice, 1964).

4. U.S. Department of Health, Education, and Weltare. National Center
for Health Statistics, Current Estimates from the Health
Interview Survey Uniteu States - Julv 1966 - June 19¢€7,
series 10, Number 43, (Washington, D.C.:Government Rrinting
Niifice, 1968).

3>, ..s. Departnent of Health, Fducatien, and Welfare. Cycle T of the
Health }zgf}pg}}pp_furyg-3m§ﬁmple and Pesppg§gl_hn1ted States,

1900 190- (Washington, D.C.: Government Printing Office, 1964).

36. Wwilensky,Gail R. and John Holahan. National Health Insurance: Costs
and Distribution Effects, (Washington, D.C.: The Urban
Institute, 1972).

37. Wirick, Grover. "A Multiple Equation Model of Demand for Health Care,'
Health Services Research (Winter 19665, 301-346.

38, Yett, D. E. et al. "The Development of a Vicro-Simulation Model of
Health Manyower Supply and Demand,' 1in Conference on a Health
Manpower Slmulat1on Model Proceedings and Report, Volume One,
U.S. bepartment of Health, Education, and Welfare (Washington,
D.C.: Government Printing 0Office,*970).

ERIC

Aruitoxt provided by Eic:



